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ALUMIRUM CRES OF THE USSR

Bauzites

izdetel'stvo 11tomuury 1o chemoy metallurgsii.

™he princirai dbauxite depcsits of the UBSR are located in two arees --
in the Tikhvin erea of Leningrad Oblast and in the Urals.

o . The Tikhvin bauxite deporits were discovered in 1916. Their formation

gous baok to the Carbomiferous period.

Tikhvin bauxites occupy a marrow

strip, 6-- 12 kilometere vide. They generally occur in irregularly shaped
pockets (zeams) and are coversd with sendatons and clay of glecial origin.
The outer appsarsnces of the 1ikhvin beuxites ims most diversified. The color
of the oxes runs through all shades froge wvhite to red &'d viclet., Their
spacific gravity ard chsmical composition are Just as inconsetant.

The chemical composition of Tikhvin bauxices varies withir the following
limite: a rock form in which the relation betwesr aluxina snd silica corre-
sponds to clay, and ore in which the amount of alumiua riaches 70 percent while

the 810, *9 down to 2 - 2.5 percent.

The queritity of chemically combiried weter

°  4n the main beuxite mass lies within the rangs of 12 - 1 percent, but vhere

are bauzites vhicn ccatain up to 20 percent HyO.

T10p generally does not euiceed

2.5 - 3.0 percent. The amcunt of 1‘0205 varies greatly -- from 3 -  percent in

~ wbite bauxite to 3C percent in bauxites with a high ires content (generally
powdery). BSeveral varieties of Tikhvin bauxites contain Ca0 and also chrume

up to 0.2 percent.

' The average chemi:al composition of the Tikhvin bauxites is as followa:

T 7,74 Alg03, 17.2% Fey0s, 13.2% 510p,.2.6% T10p, 3.9% Cs0, and 15.4% HyO.

; Alwminum hydroxide is found in the ore principally in the form of boeshmite

and 1in lesser amount as hydrargillite.

In addition to ferric orids and silica,

the most important components of Tikhvin bauziler aro kaolinite and celcite.
Titanium oxide occurs in the form of fine crystals of rutile. '
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The bigh silica content oi the Tikhvin beuxites reduces their quality as
- aluninim ore.

‘Jmportant bsuxite depoeits are located in the Northern Urals in the dis-

trict of Berov;. in the Central Urals in the district of Kemensk, and in the
Bouthérn-Urale in the Basbkir ASSR.

. Horthern Urel bauxites discovered in 1931 comprise & mmber of deposits,
the most: fmportant of which are Kresnaya Shepochks, Bogoslavsk, end. Ivdel'sk.
Northerii Ural pauxites, -the fommation of vhich- goes back to the Palevzolc
period, ocour in limestons end their main mass represente & solid rock of
brownish-red color and oolitl: structure. 0f less freguent ooccurrence is a
‘variety of ‘bauxites having a platy structure and extarnslly resembling jesper.

o ‘Theiavtr‘&ti_;:ied character of the deposits end the occurrence of coral
- skeletans have led Aosdemiclan A, D. Arkhengel'skiy to the nonclusion that
the bauxites of tne Nortliern Urals originated as a result of the chemi.al

précipation of hydrates Prom:the water solution of:alt to the bottom of an

" zmolent sem, Owing Lo the higher content of Alg03and the mmall admixture of
B104; :theseﬂbau‘zites ere squal in quality to the beiter grades of French
bauxites. . L

' M-'eapedially' good quality are the baﬁxites of the iraenaya Bhspochks
deposit. Ths cheamical ‘composition of ‘the bauxite: of this depoeit is as follows:

56% Alp03; 25% Fez03; 3.5% 810p: 2.2% T10p, and 11f Ex0.

Mineralogically, the bauxitse cf the Northern Urals represent rocks of
the diasporeboshmite type. Irom occcurs in them yrincipally in the form of
enhydrous hematits 1'020;. Bilica is found partially in a free state as quartz
end gel (opal), end partially in combined form, as chamoisite (3 Hy0.3¥e0.3A10x-
28105). Finally, titenium is found as crystallized rutile, and 2lso in the
form of gel.

According to the geologist, N. A. Arkhangel'skiy, the wineralogical
composi;ion of Krasnaya Shepochka bauxites may be presented as follows (1n
peroent):

DPlaspors and boehmits ALOOK A
Esmnt.’te Fe203 .
Chexsisite 3H20 . 3Fed . 3 Alpfz and mica R
Kaolinite A1205. 28105. 20,0 .
Carbonates of calcium and megnesium N

Other compenents {(pyrite, titenic mineral,
phosphorus, etc.) -0
0

——

100.
Bauxites of the Krasnay< Shapc-hka CQ,b'eit occur in ths form of a sloping
layer with an incline of 25 - 30 degrees. ore body consists of massive
rocks requiring blasting when they are mined.

Severdl bouxite deposite ere known to de located in the Middla Urals.
The best axplerud of thoss dsposits is the 3okolovsk (Kamensk Rayon), which was
disoovered and prospscted im 1932 - 1933. The dasposit is A plate-like, almost
horizontal bed, covered by an alluvie’ layer up to 5 meters thick. The forma-
tion of the Sokolovsk bauxites goes back to the Mesozoic period. Depending on
the content of 810,, Sokolovek bauxitos can be divided into tvo varieties which
are wore oo leos tightly mixed ia the ore atratum: rocky buuxites containing
up to 3.7 percent silica, and earthy (mellow) bauxites, up to 9 percent sillcz.
The average chemical composition of the Sokolovek bauxites is as follows:

31.7% A1203; 38.2% Fo,05; 5.86 81C,; k5% noa; and 18 - 19% aeo.
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The minerological compesitlion of ths Bokolovsk bauxites according to
R. A Ar].hangel‘ gkiy, can be Gescribed as follows{in percent):

.,H‘,ydrargn_lvite M(m{)5 5.9
Hematite 3’3203 29.9
: Kaolinite -Alplas2H0. 2810, 7.1
opal 8105 (Qsl? 0.6
- Quartz 8102 (crystallized) 5.1

Other ccmpox;ente {pyrite, rutile, phosphorus,
: etc.) 5.1
100.0

il The Paot that alumina appear In the Bokolovsk bauxites in the form of
hydrargillite, constitutes & favoreble factor ; -8ince the latter is more
chemically active’ thian diaspors or bostmite. This circumstance facilitates
the extrastion of alumina. from bauxites. However, the ralatively low content
of M205 and high content, of 810, make these bauxites legs valuable then those
" of the xorthem Urals. ‘

°  The bauxito deposits An the sonthem Urels vrere discoverod 4n October 1955
They have the shepe of & plate-liks ‘bed spmad in’ limatones. ‘Red platy, lumpy
,ﬁuper-lik:o bauntoe are: found most: froquently

Mnoralngioally, tlm Bouthern Ural ‘bauxites belong to ths boehmite
(Ivenov Log) and diaspors (Kukenik) type. Their chemical composition is more
or less wiiform as followvss

53 - 5T% Al03; 18 - 2% Fep0z; 5 - 7% 810, and 11 - 13 B0

In the yppexr bed of the stratum, vhite bauxite 18 sometimes found con-
taining 78 percent of A1505, but only 0, 4 percent of 8i0,.

The Southern Ural bauxites must, be considered a first-class raw material
base . of. the USSR aluminum industry.

lines

Espheline (Na.K),0. A1505.2810, entsrs into the camposition of apatite-

naphiline rcok of the Kola peningule in the Khibinsk maseif between the southern
branches of the Kukisvumchorr. (Discovered in 1921 by an expedition of the In-
atitute for the Stuly of the North, Academy of Sciences USSR).

pheline rock, beside the ¢wo priroipal componenis apatite
(ca ro 2) and. nephalins, also containe small amounts of titancmsgnetite
and horntlende. The average comtent of apatite is about 70 percent, &nd of
nephsaine, 2C - 25 percent.

Tor converaion into phosphorous fertilirers (superphosphate), apat.ze-
nepaeline rock, is subjected to flotation concentration, the aim bsing the
recovery of the apatite. At the same time, the tails contain a rich concentra-
ticn of napheline (ebout 95 percent).

The average chemical composition of the nepheline fraction 1s ae follows
(in vercent):

=Y a ) =g { ¥
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L }.A‘hig‘h‘ napheline content is alsc met {n the mineral rock called urtite.
" Urtite’ contains up: to .90. percent nephsline snd 27 - 28 yercent Ala « The
' “enormous reserves of nepheline rock, the constency of the chemical composi-

- tion ‘of ‘nephilite. fractions, and the presence in them of other useful.consti-
- tuenta ’(!20+1!520) Yeaides. J\1203, meke nepheline a valuable raw material for

the UBER alwuinum industry.
- Alywnites )
S Amite ores are: of resl interest to the aluminum indust¥y. Because
i they contain aluminum oxides) sulfuric anhydride end alkaliss, trestment of
;. alunites with the aim of assparating all usef.1 components. 1s: porgibles.
. Mineralogloslly, alunite i & tasio eulfste of eluminum end putassium
(Ko80;. ALy /80y)3. 2. 41 (0H)6). although sociwn may also be. present. -Alunites
. -.are formed by the ‘action 6f natursl: silfuric acid soluticns o silicatea.
 The largest deposit of alunite rock in tve USHR is the Zagliiekiy, located

in the Azerbaydzhan S8R on the sumit of the Sheru-Xar Mowntain (Acid Stone).
Zeglikskiy alunites have the following chemicel crmposition (in psrcent):

ALy05 20-21 Ne 0+E,0 b5-5

810, ' kz 80, 22 - 23

Fey05 k-5 Ex0 6-1
Ths silioa in Zaglikekiy alunites is primarily in the form of juertz.

A number of other large alunite deposite bave rocéntly been discovered
end prospected in the UBSR. Of these, the Aktashsk in the Kazak S8R and the
Chusaysk in Urbek 8SR are the most importent. °
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